Objective: To study the effects ofstress process variables on the prevalence ofmajor depressive disorder (MDD) and to explore thefactors related to its onset and recurrence, using measures ofstress and disorder that are more comprehensive than those in previous studies ofdepression.
D epression is a major epidemiological concern, not only because of its high prevalence in the community but also because of its association with elevated risks for hospitalization and suicide (1). Consequently, it has been the subject of numerous studies and investigations. Yet, only recently have methods been available to make valid and reliable assessments ofthe extent of depression in the general population. In the early 1980s, the Epidemiologic Catchment Area Program (ECA) constituted the first study of this type to use Diagnostic and Statistical Manual ofMental Disorders (DSM) diagnostic criteria (2) .Using the Diagnostic Interview Schedule (DIS), a lay-administered instrument that produces DSM-III Manuscript received June 1998, revised, and accepted July 1999 A version of this paper was previously presented at the annual meeting of the Society for the Study of Social Problems, Washington, DC, August 1995. IphD candidate, Department of Sociology, University of Toronto, Toronto, Ontario.
The perspective adopted here to investigate the risk factors for depression is based on the research tradition that has come to be known as the stress process (13, 14) . The basic propositions ofthis approach can be summarized as follows: 1) stressors, social support, psychological resources, and coping are differentially distributed in the population based on one's social position and attributes, the institutions in which one participates, and the roles one occupies in these institutions; and 2) psychological disorder is contingent, in part, upon the experience of these various forms of stress as well as the buffering and intervening effects of social support and personal resources (14, 15) .
Stress and Mental Health
Two assertions provide the theoretical base for this research: the first is that socially produced stress has an effect on mental health in general and on major depression in particular; and the second is that factors that attenuate this relationship are also found in the social milieu. That is, stress process theory asserts that the broad social factors that affect stress, and ultimately psychological illness, also contribute to social support and, ultimately, to one's resistance to stress (16) . Sociologists and social epidemiologists focus on factors such as socioeconomic status, gender, age, and marital status. These social characteristics are the context within which stress and social support are differentially produced and distributed.
Evidence that stressors deleteriously affect mental health is fairly well established in the research literature (13, (17) (18) (19) (20) . However, establishing the mechanisms remains controversial. Until recently, the research literature tended to report a relatively modest correlation between stress and psychological distress and disorder. Recent work by Turner and others has demonstrated that this may be due to problems with measuring stress (21) . In short, while previous work has tended to rely on relatively simple indices of life events or chronic, ongoing stressors, a more theoretically valid strategy is to view stress as both cumulative and varying in its effect over a person's life course. Consequently, a more appropriate measure combines the various sources of stress (including life events and chronic stressors) into 1 index called operant burden. It is operant in that it measures stress that is currently affecting the respondent, regardless ofwhen the stressor actually occurred.
Psychological and Social Resources
Stressors affect psychological wellbeing, at least in part, as a function of one's level and configuration of personal and social resources. With regard to personal resources, the concepts of self-esteem and mastery are most often considered in sociological research. Self-esteem is defined as the feeling or knowledge that one is important, whereas mastery stems from the notion that one is in control of one's environment and is less subject to the power of external forces (22) . Related concepts include fatalism, inflexibility, and selfefficacy (23, 24) . Evidence suggests that psychological resources playa significant role in ameliorating the negative mental health effects of stress (24, 25) . Despite the argument that depression can affect self-esteem, evidence suggests that at least some portion of the relationship between these 2 variables goes from self-esteem to depression (25) .
Social support is an important factor attenuating the deleterious effects ofstress (13,16,26--30) . It encompasses social network connections to significant others (social embeddedness); the belief of being loved, valued, and esteemed (perceived support); and the actual receipt of help from others (enacted support) (31) . Of these, perceived support has been consistently shown to lead directly to better physical and mental health and to buffer stress (30, 32, 33) . While the actual mechanism of social support's effect on health is still a matter of debate (on, for example, the question of whether it operates directly or bolsters self-esteem and mastery [13] ), it is sufficient to point out that it does matter for mental health in general and depression in particular, making it an important area of intervention research.
Research Questions and Purpose
The main questions addressed in this research are as follows: 1) how well does the stress process model predict major depression measured with CIDI criteria; and 2) how useful is operant stress in predicting major depression? These are important questions for the stress and mental health literatures because they constitute among the first attempts to assess the stress process using what are considered state-of-the-art measures of the dependent variable and the major independent variable. In addition, this research joins a relatively small number of studies that concern themselves with the effect of stress, social support, and mental health III Canada.
Methods

Sample
The data for this paper come from a 1991 study of mental health in a large metropolitan, community-tenured sample. A structured questionnaire was administered by trained lay interviewers to a probability sample of 1393 respondents from Metropolitan Toronto. The population frame consisted of a nonoverlapping subsample of respondents selected by Statistics Canada from enumeration areas for the Ontario Health Study. Respondents were fluent in English and between the ages of 18 and 55 years.
Measures
Depression was measured using DSM-III-R criteria (34) . Respondents were asked in 3 different ways whether they ever felt sad, blue, or depressed. Affirmative responses were followed by a series ofprobe questions that assessed the applicability of various individual symptoms and whether or not the 69 Table I . Prevalence rates of l-year major depression and recurrence by demographic variables (weighted)", n = 1393 "Social and psychological contingencies in psychiatric distress and disorder, Toronto. Canada, 1991. "Missing 22 cases on recurrence. 'M issing 21 cases on recurrence.
The I-year and lifetime prevalence rates for major depressive disorder are 10.4% and 24.4%, respectively. Table 1 presents rates of depression by major demographic risk factor. The first colurrm shows rates of depression in the year prior to the diagnostic interview. Consistent with previous research, women experience a higher rate of depression than men (13.2% and 7.4%, respectively) (10,37-41).
In addition, considerable evidence has shown that depression decreases with age (40-43) but increases in the oldest age cohorts (65+ years) (44) . My results are consistent with these findings; those in the 2 youngest age-groups (those 18-25 years and 26-35 years) report a higher rate of depression than those aged over 35 years. The data do not indicate whether or not depression increases again in the oldest cohorts, since there are no respondents aged older than 55 years.
Finally, consistent with findings on the relationship between marital status and depression, the data show that being episode could be attributed to the death of a significant other (that is, uncomplicated bereavement) or the use of prescribed medications. Probe questions were asked only after all initial stem questions were asked for all disorders. In this way, potential false-negative responses to stem questions, given to escape the lengthy task of answering subsequent probe questions, may have been avoided.
Stress was measured by asking about 1) current ongoing stressful situations, 2) recent life events, and 3) major lifetime and childhood traumas. Chronic stress and life events were combined in a single measure, operant stress burden.
Since information was available on the starting and ending date ofeach life stressor, it was possible to include events that occurred within a month of the interview and those that continued into this period. Adding this to a standardized index of chronic, ongoing stressors produces a variable that measures effectively the total stress currently "operating" on the respondent (21) . Finally, childhood traumas were included only if they occurred before the age of 18 years and before the first episode of depression. Lifetime traumas were those that could have occurred at any time in a person's life.
Self-esteem was measured using a 6-item subset from the Rosenberg Scale (35). Respondents indicated their level of agreement or disagreement with statements that described the ways in which they viewed themselves and their abilities.
Analysis
Mastery was measured using a 5-point Likert-type scale, which measures agreement or disagreement with 10 statements assessing respondents' perceived abilities to accomplish what they set out to do (22) . Finally, social support was measured using a revised version of the Social Provisions Scale (36) . This is a series of 4 multiple-item indices that assess the degree of perceived support from one's spouse, friends, relatives, and coworkers.
Except where indicated, predictor variables are left in their continuous form for the multiple logistic regression analyses.
Bivariate associations between predictor variables and major depressive disorder (DSM-III-R) were tested, using chisquare as the measure of statistical significance. Multivariate models were undertaken using logistic regression.
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The Canadian]ournal of Psychiatry Vol 45, No 1 previously married (that is, divorced or separated, or widowed) or never married is associated with an elevated rate of depression compared to the currently married (40, 41, 45) . The results also agree with studies that show an increasing rate of depression with decreasing socioeconomic status (41, (46) (47) (48) ; those who are in semi-or unskilled occupations have the highest rates of depression (Note 1).
Recurrence Versus Occurrence
An important fmding is that the majority of cases that qualify for a diagnosis of depression in the year prior to interview had had a previous episode of depression. Thus, of 145 cases that qualified for a diagnosis in the last year, only 21 (5.5%) were incident cases.
This raises an important issue for predicting depression. Assuming this sample is representative of urban North American populations in terms of the proportion of I-year incident cases, it is highly probable that past research on the risk factors for depression onset has actually predicted recurrence. However, there are few community studies that explicitly take this factor into account (see Kessler and Magee [49] for an exception). The appropriate procedure would be to restrict the sample to those cases at risk for recurrence of depression (that is, those who qualify as lifetime cases) and to predict 1year prevalence, excluding the small number of new cases that first occurred in the previous year. In other words, to take into account appropriately the recurrent nature of the disorder, one should explicitly predict recurrence in the population at risk. Thus, those who have never had an episode of depression in their lifetime would not be included in the sample because they are not at risk for recurrence.
The second colunm in Table 1 presents the rates of recurrent depression in the year prior to the interview by major demographic variables. As with the standard I-year prevalence estimate in the first column, recurrent depression is significantly associated with age, marital status, and occupational prestige. However, unlike the standard prevalence estimates, there is no significant gender difference in the recurrence of depression. Finally, birthplace is not significantly associated with recurrence, while it is related to I-year prevalence. Table 2 predicts recurrence in a multiple logistic regression model controlling for both demographic and stress process variables. The numbers presented in the table are odds ratios controlling for the other variables in the model. Each ofthe 4 models corresponds to 1 "step" in the stress process model of mental health. Modell begins with the basic regression estimates between the demographic variables and depression. The next step enters stressors (operant burden and traumas) to determine whether any ofthe significant demographic effects are statistically explained by these variables. Model 3 includes the social support variables; if the propositions of the stress process model hold, then any statistically significant stress effects should be attenuated by both these variables and the personal resource variables included in Model 4.
Operant stress (but not traumas) is significantly associated with recurrence of depression (models 2 and 3). However, this effect is attenuated by the addition of self-esteem and mastery to model 4 (Note 2). At the same time, high levels of both self-esteem and mastery significantly and independently decrease the odds of experiencing a recurrence in the previous year (model 4). Supports from coworkers and relatives are only marginally associated with a recurrent episode, but in opposite directions. Finally, with all other variables controlled (model 4), age (that is, being between 18 and 35 years old), occupational prestige (that is, working in a semi-or unskilled occupation), and birthplace are significantly associated with experiencing a recurrent episode. With all variables controlled, approximately 33% of the variance in l-year recurrence is explained. Table 2 illustrates what I believe to be the proper way to model the social risk factors for depression, given that a majority ofthe cases in the sample are recurrent rather than incident. However, other problematic issues involved in predicting depression must also be addressed. These include the measurement and time ordering of major stress process variables. Information on most ofthese factors is traditionally measured over the year prior to the interview. There are sound reasons for this. Many factors, such as self-esteem and mastery, cannot be reliably measured retrospectively beyond the l2-month mark. In addition, life events are often less reliable if measured beyond this point.
Early Childhood Experiences
This suggests that in much stress process research, problems may accompany the establishment oftemporal priority of risk factors. Indeed, if the various risk factors are measured inthe same time period as the outcome, there is noreason to believe that depression does not, itself, affect the psychosocial risk factors that we assume predict it.
One way of addressing this issue is to predict lifetime depression using factors that occurred in early childhood. Fortunately, the data set includes several measures of early childhood adversity as well as indicators of the quality of the relationship with one's parents when growing up.
Childhood traumas included those adverse events that occurred before the age of 18 years and were only included if they last occurred before the development ofthe first episode of depression; data on the timing of these 2 events allowed temporal priority to be established empirically in this instance.
In addition, data were also collected on parental bonding and whether or not one's parents experienced problems with alcohol or drugs. The former employed an index of6 items that assessed the degree to which the respondent felt warmth and closeness toward each parent or parental substitute. Where these variables are concerned, the empirical establishment of temporal priority cannot be made because of their ongoing nature. However, since the average age of the first episode of depression is 23 years in these data, one can argue that any 
where Y" represents the hypothetical underlying continuous variable predicted by the logistic regression parameter estimates; 'Combined standardized scores of chronic stressors, and life events occurring to self and others (spouse, children, relatives, and close friends). See the appendix in Turner and others (21) for a complete description of the specific items; 'Simple count of the number of traumatic events.
given respondent is more than likely to have experienced problems with their parents before the first episode of depression. Table 3 presents the rates of lifetime depression by various childhood experiences. The lifetime measure is used because it logically includes the initial occurrence. In addition to the factors discussed above, the occupational prestige of the respondent's main earner parent was also included in the analysis and represents a partial measure of social class of origin.
The results indicate that high numbers of childhood traumas, low levels of parental bonding, and alcohol/substance abuse and depression suffered by a parent are each significantly associated with a higher rate of lifetime depression. Parental occupational prestige, on the other hand, shows no significant association. Table 4 examines the independent effect ofeach ofthese variables in a multiple logistic regression. With all other predictors controlled, childhood traumas and mother's problems increase slightly the odds of experiencing depression in one's lifetime. In addition, while low mother bonding significantly predicts greater odds of depression than high mother bonding, the level of closeness to one's father does not appear to have a statistically significant association with depression.
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The Canadian Journal of Psychiatry Vol 45, No 1 "Substance or mental health problem when respondent was a child, those without a parent coded 0 (that is, no parental problems); ''Those without a parent coded as having medium parental bonding-separate analyses suggest that those with low parental bonding have higher rates of lifetime depression than those with no parent; 'Second parent's income substituted when first parent's income was missing.
Discussion
These analyses address several issues. First, it is important to realize the implications inherent in using l-year prevalence as an outcome measure. The ultimate aim ofa risk factor study is to uncover the causes for various outcomes, yet I-year prevalence measures are composed primarily of recurrent cases. This means that uncovering ultimate causes may still be an elusive goal. Indeed, there is no reason to believe that the risk factors I posit as affecting a depressive episode are not themselves affected, in some way, by an earlier occurrence. This point is not lost on other researchers. Lewinsohn and others point out that their sample consists of76 out of85 cases ofdepression that had a prior episode (50) . While their investigation recognized that the risk factors for the recurrence of depression may differ from those for the onset of depression, it did not explore this point. Nevertheless, the Lewinsohn paper can be used as an important comparison for assessing these results. Kessler and Magee also note the importance of taking recurrence into account in analyzing risk factors for depression (49) .
Second, social and psychological risk factors commonly used to predict depression may not occur prior to the outcome. The data allow us to use early childhood experiences as a way of addressing this issue. While providing interesting findings, however, they only tell part of the story of depression onset. Indeed, it would be most preferable to have a panel study with a sample large enough to provide a significant number of incident cases in any given year. This would enable one to predict onset using variables commonly used by stress process researchers.
In sum, the implications of these findings for the theoretical understanding of the risk factors of stress are: 1. that traumatic stress may be more important for initially becoming depressed than for its recurrence; and 2. that neither social support nor self-esteem and mastery explain the nonsignificant effect of traumatic stress on recurrence (though they do explain the effect of operant stress). In addition, the empirically established relationship between gender and depression is not found when predicting recurrence. Kessler and Magee have suggested that this may be interpreted as meaning that gender-based role stresses may have little effect on experiencing repeated episodes of depression in adulthood and that any gender effect may be established much earlier in life (49) . Clearly, additional research on this issue is called for. 
where Y" represents the hypothetical underlying continuous variable predicted by the logistic regression parameter estimates '95% confidence interval for estimate of odds ratio; 'Simple count, excluding traumas involving parental drug and alcohol abuse. hThose with no parent coded 0 (that is, experienced no parental problems); 'Mother or father absent coded as medium bonding-previous analysis reveals that those with low bonding have higher rate of depression than those with no parent; 'Occupanonal prestige (Hollingshead Index) of main earner parent.
